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(54) METHOD FOR PRODUCING ALUMINUM ALLOY-MADE FORGED PART AND ITS PRODUCING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a productivity when a forged part is 
produced. 

SOLUTION: An apparatus 1 for producing an aluminum alloy-made forged part is 
provided with a shearing machine 7 for short size which shears a long size 
material L of the aluminum alloy into the short-size materials S having a 
prescribed length, a peeling device 9 for peeling the short-size material S after 
shearing, a heating furnace 1 1 for performing a soaking treatment to the 
short-size material S after peeling and heating for forging and a forging device 12 
for performing the forging work to the short-size material S after heat treatment. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of a forging part article made from an aluminum alloy characterized by comprising the 
following. 

A continuous casting process of an aluminum alloy. 

A run cutting process which cuts a billet cast by said continuous casting process, and is made into long material. 

A short length cutting process which cuts said long material which carried out run cutting by said run cutting process to 

short length material of predetermined length. 

A peeling process of carrying out peeling of said short length material after said short length cutting process, a fault 
detection inspection process which conducts the fault detection inspection of said short length material after said peeling 
process, a heat treatment process which heat-treats said short length material after said fault detection inspection 
process, and a forging process of carrying out forging of said short length material heat-treated according to said heat 
treatment process. 

[Claim 2]A manufacturing method of the forging part article made from an aluminum alloy according to claim 1 
characterized by comprising the following. 

A homogenization process at which said heat treatment process homogenizes said short length material. 

A heating process which heats said short length material to forging temperature following said homogenization process. 

[Claim 3]A manufacturing installation of a forging part article made from an aluminum alloy characterized by comprising 
the following. 

A cutting means which cuts long material which carried out run cutting of the billet of an aluminum alloy obtained by 
continuous casting to short length material of predetermined length. 
A peeling device which carries out peeling of said short length material. 

A detecting device which conducts the fault detection inspection of said short length material after peeling. 
A forging apparatus which carries out forging of said short length material heated by the first heating method that 
homogenizes to said short length material after fault detection, the second heating method that heats said short length 
material to forging temperature following said first heating method, and said second heating method. 

[Claim 4]A manufacturing installation of the forging part article made from an aluminum alloy according to claim 3 
characterized by comprising the following. 

A uniformity zone which has the continuous system heating furnace provided with said first heating method and said 
second heating method and where said continuous system heating furnace serves as said first heating method. 
Composition divided by an opening and closing door in a heating zone used as said second heating method. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method and manufacturing installation of the forging 

part article made from an aluminum alloy which forge an aluminum alloy and are manufactured. 

[0002] 

[Description of the Prior Art]In recent years, the aluminum alloy is used for various uses from lightweight being a thing 
and processing being easy. For example, many parts which vehicles, such as a car, become from an aluminum alloy since a 
weight saving is required from a viewpoint of fuel consumption improvement are used. In this, in order to fulfill the 
mechanical strength needed and toughness, the forging part article made from an aluminum alloy for cars (henceforth a 
forging part article) represented by the suspension part article forges 5000 systems, the aluminum alloy of 6000 systems, 
and its modified alloy, and is manufactured. And such a forging part article is manufactured, using the cast bar of 
predetermined length with which homogenization was given, or a ram bar as a raw material. 

[0003]Here, the conventional example of the manufacturing method of such a forging part article is explained, referring to 
drawing 5 . First, raw materials, such as aluminum ground metal, are dissolved in a fusion furnace by the melting process of 
Step S101 of drawing 5 . and a refining agent and a predetermined alloy element are added and the molten metal of an 
aluminum alloy is built. And after this molten metal passes through component composition adjustment and the degassing 
treatment process of Step S102, continuous casting of it is carried out as a billet of a prescribed diameter in the 
continuous casting process of Step S103. In the run cutting process of Step S104, run cutting of this billet is carried out 
one by one at the long material of predetermined length. The long material obtained by run cutting is introduced into a 
heating furnace, and a surface segregation layer is removed at the peeling process of Step S106 through the 
homogenization process of Step S105. And the long material which finished the peeling process is cut by the short length 
material of the size length of the forging stock beforehand decided by the short length cutting process of Step S107. The 
short length material by which existence, such as an internal defect, was inspected by the inspection process of Step 
S108, and these short length material met the predetermined standard, After being again heated by forging temperature 
with the heating furnace for a forge in the heating process of Step S109, a forging process is given as Step S1 10, and it is 
fabricated as a forging part article. 
[0004] 

[Problem(s) to be Solved by the Invention]However, the manufacturing method of such a forging part article had the 
following problems, in order to perform a homogenization process (Step S105) and a peeling process (Step S106) to long 
material. First, since the furnace which processes this since long material generally has a length of several meters, and a 
peeling device could not but become large, they had become a cause which causes enlargement of the whole equipment. 
[0005]Batch processing was taken, and the homogenization process (Step S105) needed to perform the temperature up 
of a processing furnace, and a temperature fall for every batch, and was not preferred from a viewpoint of the increase in 
efficiency of heat energy. In addition, in order [ which heat-treats many long material of a book uniformly ] to tier in one 
batch, it also has the problem that long retention time must be taken and must fully be heated. 
[0006]near the center of the longitudinal direction of the long material attached to the peeling device in the peeling 
process (Step S106) — prudence — a very small quantity — coming out — although it was, it might hang down. In such 
a case, the segregation layer might remain in the surface of long material. On the other hand, in order to prevent this, the 
path of the billet was enlarged beforehand, and making cutting bite's amount of cuts increase at the time of peeling was 
performed, but when the amount of cuts was made to increase, there was a problem that a material yield got worse. 
[0007]and after a homogenization process (Step S105) and a peeling process (Step S106) — short length material — 
cutting (Step S107), since the temperature of an aluminum alloy falls to a room temperature grade in the meantime, in the 
heating process of Step S109, temperature up had to be carried out to the temperature which can forge short length 
material from a room temperature, and the increase in a tact time and decline in energy efficiency were caused. 
Therefore, an object [ in manufacturing a forging part article ] of this invention is to raise productive efficiency. 
[0008] 

[Means for Solving the Problem]An invention concerning claim 1 of this invention which solves the aforementioned 
technical problem, A continuous casting process of an aluminum alloy, and a run cutting process which cuts a billet cast 
by a continuous casting process, and is made into long material, A short length cutting process which cuts long material 
which carried out run cutting by a run cutting process to short length material of predetermined length, A peeling process 
of carrying out peeling of the short length material after a short length cutting process, and a fault detection inspection 
process which conducts the fault detection inspection of the short length material after a peeling process, It was 
considered as a manufacturing method of a forging part article made from an aluminum alloy including a heat treatment 
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process which heat-treats short length material after a fault detection inspection process, and a forging process of 
carrying out forging of the short length material heat-treated according to a heat treatment process. 
[0009] A manufacturing method of such a forging part article made from an aluminum alloy performs peeling to short 
length material. Since short length material has short length and it does not bend in a longitudinal direction, even if it 
makes necessary minimum the amount of cuts of cutting bite at the time of peeling, it can remove certainly a segregation 
layer formed in the surface of short length material. Increase in efficiency of a manufacturing process can be attained by 
performing from continuous casting to forging consistently. 

[0010]An invention concerning claim 2 of this invention presupposed that a heat treatment process is consisted of a 
homogenization process of homogenizing short length material, and a heating process which heats short length material to 
forging temperature following a homogenization process in a manufacturing method of the forging part article made from 
an aluminum alloy according to claim 1. 

[0011]Thus, by performing heating for homogenization and forging continuously, cooling between both processes currently 
performed in conventional technology and re-temperature up are omissible. Therefore, improvement in energy efficiency 
as the whole manufacturing process and shortening of a tact time are attained. 

[001 2]A cutting means from which an invention concerning claim 3 of this invention cuts long material which carried out 
run cutting of the billet of an aluminum alloy obtained by continuous casting to short length material of predetermined 
length, A peeling device which carries out peeling of the short length material, and a detecting device which conducts the 
fault detection inspection of the short length material after peeling, It was considered as a manufacturing installation of a 
forging part article made from an aluminum alloy which has the first heating method that homogenizes to short length 
material after fault detection, the second heating method that heats short length material to forging temperature following 
the first heating method, and a forging apparatus which carries out forging of the short length material heated by the 
second heating method. 

[0013]Since a manufacturing installation of such a forging part article made from an aluminum alloy performs peeling to 
short length material, it can miniaturize a peeling device and can ensure removal of a segregation layer with a sufficient 
yield. Energy efficiency is raised by performing heating to homogenization and forging temperature continuously, and a 
tact time can be shortened. 

[0014]In a manufacturing installation of the forging part article made from an aluminum alloy according to claim 3 an 
invention concerning claim 4 of this invention, It has the continuous system heating furnace provided with the first 
heating method and the second heating method, and a continuous system heating furnace was considered as composition 
divided by an opening and closing door in a uniformity zone used as the first heating method, and a heating zone used as 
the second heating method. 

[0015]The manufacturing installation of such a forging part article made from an aluminum alloy can simplify a 
manufacturing installation by performing homogenization and heating for performing a forge with one continuous system 
heating furnace. Since a cooling process and a temperature rising step for the second time will be skipped if 
homogenization and heating are performed continuously, energy efficiency is raised, and productive efficiency can be 
raised. 
[0016] 

[Embodiment of the Invention]The embodiment of this invention is described in detail with reference to drawings. Drawing 
JMs an entire configuration figure of the manufacturing installation of the forging part article made from an aluminum alloy 
in this embodiment, and drawing 2 is a mimetic diagram of the continuous system heating furnace used for a 
manufacturing process. Drawing 3 is a flow chart which shows the manufacturing process of the forging part article made 
from an aluminum alloy. 

[0017]As shown in drawing 1 . the manufacturing installation 1 of the forging part article made from an aluminum alloy in 
this embodiment (henceforth a forging part article), Aluminum ground metal, the fusion furnace 2 which dissolves a 
required alloying element etc., and the holding furnace 3 which tunes an alloy-content presentation finely, The degassing 
treatment device 4 which performs degassing treatment, and the continuous casting machine 5 in which the billet B is 
continuously cast from the molten metal after degasifying, The run cutting machine 6 which carries out run cutting of the 
billet B at the long material L, and the short length cutting machine 7 which is the cutting means which carry out short 
length cutting of the long material L at further two or more short length material S, The processing machine 8 for 
camfering which carries out camfering processing of the short length material S, and the peeling device 9 which carries 
out peeling of the short length material S after camfering, It is constituted including the fault detection test equipment 10 
which inspects the internal defect of the short length material S after peeling, etc., the continuous heating furnace 1 1 
which heat-treats to what is meeting the predetermined standard, and the forging apparatus 12 which carries out press 
working of sheet metal of the short length material S after heat treatment. What did not meet the predetermined 
standard by the inspection by the fault detection inspection machine 10 in this manufacturing installation 1 is removed as 
a scrap, and is reused as a dissolved raw material. 

[0018]Here, the continuous casting machine 5 has the tundish 52 and the mold 53, and has the composition from which 
the tundish 52 is filled with the molten metal after degasifying from the guttering 51. The continuous casting machine 5 
introduces into the mold 53 the molten metal with which the tundish 52 was filled, and casts the billet B continuously. 
[0019]The run cutting machine 6 had the cut section 62 it can run at the same speed as the extrusion direction of the 
billet B for the rail 61 top, and the cut section 62 is provided with the attaching part holding the billet B which is not 
illustrated, and the cutter 63 for billet cutting. The cut section 62 of the run cutting machine 6 starts cutting of the billet 
B, holding the billet B near the target length running. And if the billet B is cut, maintenance of the billet B will be canceled, 
and it returns to an initial position and prepares for cutting of the following billet B. The long material L can be obtained 
without making a casting stop by using such a run cutting machine 6. 
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[0020]In the one long picture material L, it is a device which has predetermined length and which are cut to the short 
length material S of a book, and, as for the short length cutting machine 7, the stationary type thing is used. The 
processing machine 8 for camfering is a device which carries out chamfering work of for 20-30 mm of the both ends of 
the longitudinal direction of the short length material S. By cutting off the corners, grasping of the short length material S 
in the case of peeling is made easy, and shaving **** by the cutting bite for peeling is made easy. In the forging process 
performed behind, this chamfering work also has the effect of preventing forged defects, such as a crack, from occurring 
to the both ends of the short length material S beforehand. The peeling device 9 is constituted including the grasping part 
which grasps the both ends of the short length material S after camfering, and the byte for cutting who machines the 
segregation layer of the surface of the short length material S. 

[0021 ]The detecting device 10 irradiates the short length material S with an ultrasonic wave, measures the reflected 
wave, investigates a crack, the existence of an internal defect, etc., and comprises a tank filled with the stream, and the 
ultrasonic sensor constituted to the tank so that a slide was possible and a predetermined control device. An ultrasonic 
sensor irradiates with an ultrasonic wave, sliding along with the longitudinal direction of the short length material S carried 
in one [ at a time ] by the carrying conveyer 81 in the tank filled with the stream, and conducts the fault detection 
inspection of the short length material S. 

[0022]The continuous system heating furnace 1 1 shown in drawing 2 has the two bridge walls 22 and 23 which can be 
opened and closed freely inside. Among bridge walls, the one-eyed bridge wall 22 has classified the temperature-up zone 
which makes the carried-in short length material S heat to prescribed temperature, and the uniformity zone to 
homogenize, and the second bridge wall 23 has classified the uniformity zone and the heating zone which carries out 
temperature control of the short length material S to forging temperature. The length of each zone is adjusted according 
to the short length of processing time, and the short length material S is conveyed from a temperature-up zone to a 
heating zone through a uniformity zone by the transportation means 24 which consists of a publicly known conveyor etc. 
[0023]The continuous system heating furnace 1 1 can control each of a temperature-up zone, a uniformity zone, and a 
heating zone by a different temperature. For example, when the continuous system heating furnace 1 1 is a gas furnace 
using the combustion heat of gas, the fuel quantity of gas is controlled for every zone. When it is an electric furnace using 
the heat which the continuous system heating furnace 1 1 generates at the time of the energization to electrical 
resistance, the current amount supplied for every zone is controlled. 

[0024]In the continuous system heating furnace 1 1 of drawing 2 , the portion which the portion equivalent to a uniformity 
zone is equivalent to the first heating method, and is equivalent to a heating zone is equivalent to the second heating 
method. Although the one short length material S is illustrated by drawing 2 , it is also possible to convey, where much 
short length material S is accommodated in a receiving container. Since each short length material S will be uniformly 
heated if a receiving container is used as a palette and much short length material S is laid planate, material quality can 
be stabilized further. 

[0025]The forging apparatus 12 has a finisher public-funds type which is a metallic mold for making the buster 
public-funds type and the blocker public-funds type, and final shape which are two or more press dice, for example, the 
bending public-funds type which bends a raw material, and a metallic mold for a rough shaping forge, and is constituted. 
[0026]The manufacturing process of the forging part article by such a manufacturing installation 1 is explained below 
according to the flow chart of drawing 3 . First, as Step S1, raw material and alloy-content elements, such as aluminum 
ground metal and the aforementioned scrap material, are thrown into the fusion furnace 2, these are dissolved, and the 
molten metal of an aluminum alloy is made to form. Next, component composition adjustment and degassing treatment are 
performed as Step S2. This process introduces the aforementioned molten metal into the holding furnace 3 at the 
beginning, it adds a required constituent element so that it may become a predetermined alloy-content presentation, and 
it tunes it finely to a predetermined aluminum alloy. After that, a molten metal is introduced into the degassing treatment 
device 4, and the hydrogen gas which is dissolving into a molten metal is removed. Fluxing and a publicly known method 
called chlorine refinement are taken by removal of hydrogen gas here. In the holding furnace 3, removal of nonmetailic 
inclusion and the temperature control of a molten metal are also performed. 

[0027]ln the continuous casting which is continuing Step S3, the molten metal of an aluminum alloy is solidified in the 
continuous casting machine 5, and is extruded as the billet B. The extruded billet B is guided by casting conveyor 54, and 
is sent to the run cutting machine 6 of a next process. 

[0028]As for the billet B, in step S4, run cutting of the long material L is carried out. Run cutting is performed by the 
aforementioned run cutting machine 6, and the long material L produced by cutting is sent to the cross conveyor 71. This 
cross conveyor 71 conveys the billet B to direction crossing at a right angle, and the long material L taken out by the 
cross conveyor 71 is once stocked by the stock conveyor 72. And it pays out at a time the one long material L stocked 
by the stock conveyor 72 towards the short length cutting machine 7. the integral multiple of the length of the short 
length material S which explains later the length of the long material L by which run cutting is carried out in step S4 
carrying out (a part for end cost is included) — generating of an end material can be prevented and a material yield can 
be raised. 

[0029]In Step S5, short length cutting of the long material L is carried out at the short length material S of the length 
beforehand determined according to the size shape of a forging part article by the short length cutting machine 7 (for 
example, 20-70 cm in length). According to this embodiment, the increase in efficiency of next processing is attained by 
cutting an aluminum alloy to the short length material S in this stage. 

[0030]The short length material S which carried out short length cutting is conveyed by the carrying conveyer 81, and 
after camfering processing is performed with the processing machine 8 for camfering, peeling of it is carried out with the 
peeling device 9 as Step S6. According to this embodiment, it is considered as one thing of the feature for which peeling 
is performed to the short length material S. Since length is short and hanging down by prudence does not generate the 
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short length material S, even if this makes cutting bite's amount of cuts the minimum required **, it is because the 
segregation layer of the surface of the short length material S can be removed certainly and a material yield can be 
improved. 

[0031 ]The short length material S after peeling is conveyed by the detecting device 10 with the carrying conveyer 81. 
After affixes, such as fines scraps adhering to the surface and cutting oil, wash and are removed with industrial water by 
a previous process, the short length material S conveyed by the detecting device 10, A fault detection inspection is 
conducted (Step S7), and the short length material S which met the predetermined standard is loaded into the receiving 
container which is not illustrated with the robot 91, and is conveyed by the next process. 

[0032]And homogenization of Step S8 and heating for the forge of step S9 are performed by the continuous system 
heating furnace 1 1 as shown in drawing 2 . Homogenization of Step S8 and heating for the forge of step S9 are equivalent 
to a heat treatment process. 

[0033]Here, an example of the temperature rise curve of the continuous system heating furnace 1 1 is shown in drawing 4 
(a). The temperature rise curve at the time of performing homogenization and heating for a forge to drawing 4 (b) as a 
comparative example using two different heating furnaces is shown. As shown in drawing 2 and drawing 4 (a), in this 
embodiment, temperature up of the short length material S is first carried out from room temperature RT in a 
temperature-up zone according to the temperature rise curve P1. And if the temperature of the short length material W 
is stabilized in the prescribed temperature T1 (500-550 **), the bridge wall 22 will open and the short length material S 
will be carried in to a uniformity zone by the transportation means 24. And the maintenance P2 for uniformity is made in 
this uniformity zone. Since the bridge wall 23 will open the retention time at the temperature T1 if it is 3 to 6 hours and 
retention time is completed, the short length material S is carried in to a heating zone, and heating P3 for a forge is 
performed. In here, the short length material S is the temperature T2 (450-480 **), and is held for 0.1 hour. The short 
length material S which retention time ended is taken out from the continuous system heating furnace 1, and forging is 
carried out. In drawing 2 , the bearer rate of the transportation means 24 in a uniformity zone is adjusted so that the short 
length material S which retention time ends may reach the bridge wall 23. 

[0034]On the other hand, after a comparative example once returns material temperature to room temperature RT after 
performing the homogenization P2, and it performs peeling etc., it is a case where heating P6 for a forge is performed, and 
the temperature up P5 for the cooling P4 after the homogenization P2 and the heating P6 for a forge has taken time too 
much compared with this embodiment. Since it is necessary to stabilize the temperature T2 of the heating P6 for a forge, 
the retention time of the heating P6 for a forge is also necessity as mostly as 0.5 to 2 hours. If this is put in another way, 
in this embodiment, by performing the homogenization P2 and heating P3 for a forge continuously by one set of the 
continuous system heating furnace 1 1 which is illustrated to drawing 2 . shortening of processing time can be aimed at and 
the utilization efficiency of energy can be raised. 

[0035]And the short length material S taken out as Step S10 from the continuous heating furnace 1 1 shown in drawing 1 
is carried in to the forging apparatus 12 by the robot 92, forging of the short length material S is carried out, and it 
fabricates on the parts for cars. In advance of this forging process, it may be made to perform roll forming or preforming 
by press working of sheet metal. Since the barricade which generated the parts for cars fabricated through this forging 
process by forging has adhered, trimming treatment is performed. 

[0036]Since peeling (Step S6) will be performed after cutting to the short length material S (Step S5) if a forging part 
article is manufactured as it is shown in this embodiment, ****** of the segregation layer by the deflection of a raw 
material can be prevented, and a material yield can also be raised. Since the peeling device 9 can be made small, it 
contributes also to an installation cost and saving of plottage. Improvement in the utilization efficiency of energy and 
shortening of a tact time can be attained by performing homogenization (Step S8) and heat-treatment for a forge (step 
S9) continuously by one set of the continuous system heating furnace 1 1 (refer to drawing 2) . 

[0037]Although these embodiments are a manufacturing method in the case of performing forging to an aluminum alloy, 
and a manufacturing installation, a forging part article can also be considered as the forging part article for others and a 
use, without being limited to the parts for cars. It is also possible to perform homogenization and heating for a forge, 
respectively by two sets of heating furnaces as shown according to the comparative example of drawing 4 (b) instead of 
performing homogenization (Step S8) of the short length material S, and heating for a forge (step S9) using one set of the 
continuous heating furnace 1 1 . 
[0038] 

[Effect of the Invention]According to the invention concerning claim 1 of this invention, since peeling is carried out after 
cutting an aluminum alloy to short length material, a segregation layer is certainly removable. Since the quantity of the 
aluminum alloy removed from short length material can be stopped to minimum, improvement in a material yield can be 
aimed at. The increase in efficiency of the manufacturing process by performing from continuous casting to forging 
consistently can be attained. Since heating for homogenization and forging is performed continuously according to the 
invention concerning claim 2 of this invention, improvement in energy efficiency and shortening of a tact time can be 
attained. 

[0039]Since peeling is performed to the short length material of an aluminum alloy according to the invention concerning 
claim 3 of this invention, a material yield can be improved. The energy efficiency as the whole manufacturing installation 
can be raised by performing heating for homogenization and forging continuously. And since one continuous system 
heating furnace performs homogenization and heating for forging according to the invention concerning claim 4 of this 
invention, a manufacturing installation can be simplified and productive efficiency can be raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an entire configuration figure of the manufacturing installation of the forging part article made from an 
aluminum alloy in the embodiment of this invention. 

[Drawing 2] It is a mimetic diagram showing a continuous system heating furnace. 

[Drawing 3] It is a flow chart which shows the manufacturing process of the forging part article made from an aluminum 
alloy in the embodiment of this invention. 

[Drawing 4] (a) It is a temperature-up pattern for the temperature-up pattern of heat treatment of the embodiment of 
this invention, and (b) comparison. 

[Drawing 5] It is a flow chart which shows the conventional manufacturing process. 
[Description of Notations] 

I Manufacturing installation 

7 Short length cutting machine (cutting means) 

9 Peeling device 

10 Detecting device 

I I Continuous system heating furnace 
1 2 Forging apparatus 

22 and 23 Bridge wall 
24 Transportation means 
B Billet 

L Long material 

S Short length material 
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